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Institution ¢ Institute of Theoretical Physics, Polish Academy of Sciences 


: Title ; Note on Truth of "Inverse Acting” Uniqueness for Certain Non- 
' conservative Fields, Described by Differential Equations of 
the Hyperbolic Type 

: Original 

Periodical 


Byul. Pol'skpy AN, division 3, 19585, 3, No6, 305-310 


Abstract : ‘ ‘A uniqueness theorem is proven for linear differential equations of 
.. : the hyperbolic type, describing vector and sca'tar fields. Included 
7 among the 6 conditions needed for the proof is, in particular, the 
requirement that the field equations result in continuity equations 
for the sources of the field (current). The uniqueness of the solu- 
tion to the Cauchy problem is related by the author with the finite 
velocity of the propagation of the interaction. 
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a | ™ “Trautman, .A---Proof jof the non-existence of periodic 
oun wo gravitational fields representing radiation. Bull. Acad, 
or elon Sci, CL. TI. 5 (1957), 115-1117, XCHI.  (Rus- 2 
ee *sian summary) 
ee Main Theorem: The mean value of the power radiated . 
‘by a periodic, asymptotically Minkowskian gravitational 
field is equal to zero. The field is assumed to be produced 
’ by an isolated matter distribution. The radiated power is 
defined to be f (Tok+-to*)1x4S, over a 2-surface at infinity , 
in a hypersurface x9=constant. “Asymptotically Min- : 
; kowskian” means that there exist coordinate systems in 
- ‘which |guv— Ne] <M/r and |@gu»/2x| <M/r for large r (i.e., 
ae ‘fax from the distribution of matter). “Periodic” means 
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number + such that gu,(x°-Fr, xk) =g,,(x®, x*). With this 
ae rigourous definition of “periodic”, the result is the ex- 
oa ‘pected one, since it permits no secular change in the 
‘metrical properties of the source distribution. As the 
author points out, “the entire energy is coupled to the g- 


eae 2. 2 : field’; thus no strictly periodic energy emission can take 
ee 7 : place. : 
. The important question remaining is whether almost- z 
eB periodic rigourous solutions of the field equations, 
Tepresenting aaa systems, can exist. 
By 2b ee _ FA. E, Piranj (Baltimore, Md.). 1 pe 
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ele Bees The author attempts to develop a theory of conser- 
eee fel Bee, PERE i vation laws within the framework of the general theory of 
: oe ss an , ‘relativity by requiring that the conserved quantities and ; 
_.°. ++. ithe conservation laws should be defined in such a manner | 
,that (a) the usual invarjance conditions are satisfied; ' , 
i the conservation laws be capable of an integral. 
: formulation; and (c) for flat space-time the conservation ‘ 
‘Jaws be reducible to the ten conseryation laws of the y 
' special theory of relativity. It js remarked that the well- | 
‘ienown equations T¥.y=0 do not satisfy conditions (b) ! 
{and (c). The author's method depends on a variational ! 
principle and ths. application of isometries (i.e, oint | 
‘ transformations generated by solutions of Killing’s | 
equations [L. P. Eisenhart, Riemannian geometry, | 
‘Princeton, 1926, p. 234]). It is shown that to each iso-’; 
: ae, A ‘ metry there corresponds a conservation law which fulfills | 
aD ok. @ ogy So? eo . ithe requirements (a), (b), (c). However, the author is , 
: ee ae, Pa ; “4 aware of the fact that the number of such lawsis equal to ' 
: Wh. she number of independent isometries of the space-time | 
of, continuum V4, and that this number depends on the; 
symmetry properties of Vg. In particular, V4 admits 10 | 
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ie , - 403-8 (1958). 
Le By: Boundary conditions for scalar and Maxwell fields are formula- 
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4f{, ‘suitable for generalization to the gra case, JC.Taylor_ i ; 
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POLAND/Theoretical Physics - Relativity. Unified Field Theory. B ‘ 
Abs Jour : Ref Zhur Fizika, No 12, 1959, 26550 
Author : Trautman, A. 
Inst : Speier tir nba OI IN Se kt 
Title : Radiation and Boundary Conditions in the Theory of 
Gravitation. 
Orig Pub + Bull. Acad. polon. sé#. math., astron. et phys., 1958, 


6, No 6, 407-412, XXXIT - XXIII 


Abstract : Boundary conditions at infinity - radiation conditions 
- are obtained in the theory of gravitation of an iso- 
lated system of masses, analogous to that used by 
V.A. Fock (Referat Zhur Fizika, 1956, No 9, 24718). 

It is shown that the gravitational field in the wave 
zone is close to the field of “pure” radiation, simi- 
lar to that conéiderea by Likhnerovich (Referat Zhur 
Fizika, 1956, No 4, el and Pirani (Referat Zhur 
Fizika, 1959, No 2, 2502). 
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’- prescribed in #. This result includes as a consequence the 


establishment of ‘backward” uniqueness (¢<0) for i 
~ Maxwell's equations, with respect ‘to which /° is the field ot 


_ ehergy density. RK. N. Goss (San Diego, Calif.) 


i ee 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510011-4" 


CIA-RDP86- 00513R001756510011- 4 


SR 


"APPROVED FOR RELEASE: nod eta 


SUSE REPTESEREY SI RSS: Betaet eee mais ue Teor eA: 


p. 675 (Bulletin) Vol. %, no. 10, 1956 
Varsovie, Poland 


SO: Monthly Index of East European Accessi EEAI . 
April 1958 essions ( ) LC. Vol. 7, no. Ly 


CIA-RDP86-00513R001756510011-4" 


APPROVED FOR RELEASE: 03/20/2001 


"APPROVED FOR RELEASE: 03/20/2001 _CIA-RDP86- 00513R001756510011- 4 


3 RRR Sat noe Bros zd a ORS RRS AT Ta ad SUISSE SER Sd BAUS RSS ey Pe SS SA EET 


Be2 
noory 
poland 
ae noes) Fields 
yi tation nol 
= i) 
ta Cc 4, 
Trott the Non~o* 51117 
. V- ? 
inte 1 roof Ting Reaiotton cis Ba Bs No 2 
= Repre ie oo 1957s . 
a. poor: 
, Bull. Ace oe 
orig Pub xorl ne pvorege Ve 4 Aes gere 
3 proven rv onel fi0 7 proof 
9 goriowing there jortcdic BFE aslocn SPOCe* rage value 


3 T 
pbstroct 3 pearetion re St roe ceiouletiont cf 


bBeBOVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R0017565100 


ae ee 


"APPROVED FOR RELEASE: 03/20/2001 


CIA-RDP86-00513R001756510011-4 


po Te See RS ed SSH 


POLAND/Thooretice] Physics - Reletivity. Unificd Ficld Theory B-2 

Abs Jour : Aef Zhur .. Fize, 1958, No 11, No 24420 

Author : Treutnen A, 

Inst * “nstitute of Fhysics, Polish Acedony of Sciences 

Titlo : On tho Consarvetion Theorens end Coordinate Systoris in 
Gonorel Re lativity. 

Orig Pub : Bull, Aced. folon. eci., 1957, Cl. 3, 5, No 7, 721-727 
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POLAND/ ‘Theoretical Physics - Relativity, Unified Field Theory B-2 
Abs Jour : Ref Zhur - Fizika, No 3, 1958, No 5139 


Author : Trautman, A. 

Inst : Thétitute of Physics, Polish Academy of Sciences, Poland. 

Title : Conservation Theorems and Equations of Motion in Covariant 
FLeld Theortes 


Orig Pub : Hyul. Pol'skoy AN, 1956, ota, 3) 4, No 10, 665-669 


Abstract : The equations of a tensor field whose components are the 
quantities A @re derived from the variational principle 
4 I=Qy where I -. ; ~eldyx, and L-is a function Of Biv y 
Ay and of their firat order derivative. The function 1 
is assumed to be invariant with respect, to the Seneral trans~ 
formation of coordinates in the space-time Vy. The conser- 
vation law for the energy-momentum tensor Ts » given by 
the expression ie =e 
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POLAND/ Theoretical Physics - Unified Field Theory B~2 
Abs Jour ; Ref Zhur - Fizika, No 3, 1958, No 5140 


Author ; Trautman, Ae 
Inst : Not Given 
Title : Killing's Equations and the Laws of Conservation 


Orig Pub : Bywl. Pol'skoy AN, 1956, otd. 3, 4, No 10, 671-674 


Abstract ; Supplementing the authors Preceding work (Abstract 5139) it 
is shown that the conservation laws can be obtained in the 


in space-time, which are the solutions Killing's equation 

el*P4 83P 4 o, The number of resultent conservation laws 
does not exceed ten. It ig shown that in spaces of constant 
curvature there exists exactly ten conservation laws. In 
the case of stationary space-time, a conservation law for the 
energy is obtained. Another gase is considered when the 
variation of the coomiinates§/ “satisfies the more general 
equations S€*iF+ 2 Pj) 5 ZAP SY 
where Y is a certain acalar. 
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POLAND/Thecretical Physics - Theory of Relativity. 
Unified Field Theory. 


Abs Jour :; Referat Zhur ~ Fizika, No 1, 1958, 166 


Author : Trautman, A. 
A emer 


Inst : Institute of Physics, Polish Academy of Sciences, Poland. 


Title : Discontinuities of Field Derivatives and Radiation in 
Covariant Theories. 


Orig Pub : Bull. Acad. polon. sci., 1957, Cl. 3, 5, No 3, 273-277, 
XXIT 


Abstract  : It is the purpose of the work to investigate the character 
of the jumps in the field derivatives al Y\y(Ve= 0, 
sat 


oe+,33 A 1,...,N), satisfying the seco -order equations 
that follew from the variational principle § iv BLAyx = 
Iv : 


O, where L=L (guy , Bau vf Yo 
We assume that the function p A are functions of class C’' 
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L 41626-66 EST(1)  Tip(c) 
ACC NR: APGO'7562 SOURCE CODE: UR/6993766/039/091 /ne03/0C3 
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AUTHOR: Trautman, A. f pt 
rere cre 5% 


PUD Piao NEE RIMES 


ORG: Institute of Theoretical Physics of the Warsaw University (Tnstitut eT 
koy fiviki Varshavskogo univers iteta) 


N 
TITLE: General theory of relativity 


SOURCE: Uspekhi fizicheskikh nauk, v. #9, no. 1, 1965, 3-3) 


TOPIC TAGS: general relativity theory, mass energy equivalence, gravitation wave, 
gravitation field 


ABSTRACT: This is a survey of various results and problems of general relativity, 
with particular attention to those discussed in recent international conferences (Lon 
don 1965 and Tbilisi 1965). Considerable space is devoted to controversial questions 
such as the postulate of general convariance, the equivalence principle, preferred co~ 
ordinate systems, conservation laws, and gravitational radiation, No cosmology «1 
relativistic astrophysics is discussed, since these have been treated in different 
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review articles published in the same source. The standerd papers dealing with the 
fundamental problems of relativity theory are cited in the concluding renarks, The 
section headings are: 1. Introduction. 2. Principle of equivalence, 2. Reistivity, 
symmetry, and invariance. 4. Conservation laws. 5 Orders of magnitude of the ef- 
fects of general relativity theory. 6. Gravitational wave and radiation. 7, Geo- 
metry of null elements. 8. Concluding remarks. Appended to the article is a supple~ 
ment “Types of Gravitational Fields in the Classification of A,7,. Petrov" by L, P« 
Grishchuk, who translated the article from manuscript. The reason for the sunnlenent 
is that Petrov's classification of gravitational fields, used in the text, may not 
be familiar to all readers. Orig. art. has: 1 figure and 69 formulas. 


SUB CODE: 20/ SUBM DATE: OO . ORIG REF: O008/ OTH REF: 088 
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OASCTIGHR Trautman, Andrzej 
— 


TITLE: On the Gravitational Radiation 
PERTODICAL: Postepy Fizyki, 1959, Vol 10, Nr 3, pp 301 - 308 (POL) 


ABSTRACT: In this article, which is a synopsis of a doctor's thesis submitted by 
the author, the author reviews the-theories referring to gravitational 
waves and gravitational flux, and their possible application for energy 
propagation, He comes to the conclusion that this phenomenon may be 
termed "gravitational radiation" only if we do not identify "radiation" 


with "energy propagation". He mentions the works of Einstein, Infeld 
and Hoffmann, which deal primarily with plain waves and are based on the 
analogy with electrodynamics. Their theories actually consider only the 
Standing waves, even after they discovered the cylindrical wave, Their 
computations were further developed by Hu, Peres, Bondi, Marder, Pirani 
and Lichnerowicz; however, without producing any experimental proof for 
the existance of gravitational radiation, It is difficult to determi 


the term "gravitational energy": if we assume that Syry is a component 
of a metric tensor representing the potential of a gravitational field, 
we could expect that the energy level would be expressed by some square 
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On the Gravitational Radiation POL/'7 -1G-3-3/9 


. 


form of.Christoffel symbols; but it is always possible to select such 
coordinates for any space-time period in which all Christoffel symbols 
disappear. According to another theory a gravitational field may be 
represented better by Rieman's tensor than by Cnristoffel's symbols, in 
wheicl: ease the energy of a gravitational fleld would have to be ex- 
pressed by the square of the tensor of the curve, Einstein and his 
followers, when computing the radiation energy, employed a so-called 
pseudotensor of kinetic energy, but Infeld recently has demonstrated 
that it is always possible to fina such a set of coordinates for any 
erovitational field produced by an isolated system of bodies in which 
the Poynting vector product will equal zero, It seems necessary, under 
these circumstanees, that first of all some limiting values have to be 
established, like for instance the Sommerfeld Limiting values for electro- 
Cara 273 dynamies, which would not stipulate any particular system of coordinates. 
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An attempt in this direction has been made by Fock, who is proposing an 
"asymptonric harmonic" system. 

There are 23-referances, 5:of which are Polish, 1 Soviet, 2 German, 2 
English, 5 American, 1 Italian and 7 unidentified, 


ers 


ASSOCIATION: Instytut Fizyki PAN (Physical Institute of the Polish Academy of 
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Sciences) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510011-4" 


eats SPAR RS 


Dnitintdanits FOR RELEASE: 03/20/2001 meaner alc Acca ane 2 


FOLAND/Theoreticel Physics - Roletivity. Unified Fiold Thvory 


hbs Jour : Rof Zhur - Fizike, No 12,1958, Ho 26688 
: Treutnen Andrzej, Tulezyjow Wlodzinicrz 
1 Not Given 


Gravitetion end Inverience 


Orig Pub : Postepy fiz., 1958, 9, Nol, 5.25 


Abstrect : Survoy erticle, Bibliogrephy, 26 titles. 
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VARGA, Gyorgy; TOROK, Istvan; ZABRACZKY, Geza; TRAUIMAN, Rezso; KOVACS, 
Istvan; BARADZIEJ, Laszlone; PALFALVI, Andras; GROF, Jozsef 


The 1961 national economic plan and the tasks of trade unions; the 
9th plenary session of the National Council of Trade unions. Munka 


11 no,221~-6 F 461. 


1, Seakszervezetek Orazagos Tanacsa titkara, es Szerkeszto bizottsagi 
tag, "Munka", (for Varga) 2. Vasas Szakszervezet fotitkara (for Torok) 
3, Tatabanyai Trosztbizotteng titkara (for Zabraczky) 4. Epitesugy! 
miniszter, Budapest (for Trautman) 5, MEDOSZ fotitkara (for Kovacs) 

6, Kistex sz titkara (for Baradziej) 7. Fejermegyet Szakazervezetl 
Megyei Tanacs vezeto titkara (for Palfalvi) '. Vasutas Szakszervezet 
titkara (for Grof). 


(Bungary~-Economic policy) 
(Hungary-—Trade unions) 
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TRAUTMANN, Rezso, dro; KORACH, Mor, dre, akadpmikus 


Solemn opening of the 7th Conference on Silicate Industry. 
Epitoanyag 15 no.8:281-286 Ag 163. 


1. Epitesugyi miniszter, Budapest (for Trautmann). 
2. Szilikatipari Tudomanyos Egyesulet elnoke; *"Epitoanyag"™ fo= 
gzerkesztoje (for Korach). 
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ERAUTMANN, Rezso, dr 
The ten-year-old "Magyar Epitoipar." Magy ep ip 10 no.3:97-98 '61. 


1. Epitesugyi miniszter. 
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TRAUTMAN, N. F. 


"Graphic Methods in Problema of Design, Corraction, Sharpening, and Adjustment of 
Metal-Cutting Tools." Sub 27 Jun 51, Moscow Machine~Tool and Tool Inst imeni 1. V. 
Stalin 


Dissertations presented for science and en;ineering degrees in Moscow during 1951. 


SG: Sum. No. 480, 9 Hay 55 
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TRAUIMAN, We Fe 


N. F. Trautman, Grtidate in Technical Sciences, Sbornik zadach vo nachertatel' no; 
geometrii Vv primenenii k razlichnym oblastam nauki i taknnikd [Collection of Froblems 
pplied to Various Fields of “cience ard technology/; 
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ORQG:. Geodesy and Cartogra Institute (Instytut geodezji 1 karto- 
grafii)— 


TITLE: Vertical displacements of precision-leveli bench marks in 
the Upper Silesian Coal Basin during 1958—_1962 and comparison with 
previous measurements 


SOURCE: Warsaw. Instytut Geodezji 1 Kartografii, Prace, v. 12, no. 3 
(27), 1965, 114-128 


Se a 


‘a TOPIC TAGS; geodetic survey, bench mark displacement, vertical crust 
movement, coal mining 


ABSTRACT; Previous research on vertical displacement of bench marks in 
the Upper Silesian Coal Basin along the base lines of precision level- 
ing was made in 1955—1958 and 1949—1958. It was carried out by repeat 
ed leveling, making use of the precision leveling nets plotted in 
19491952, 1955, and 1957—1958. The 1957—=1958 net was intended for 
research, This net is to be remeasured every 4-5 yr. The first repeti- 


| Card 1/4 UDC: 551.241:528. 481: /438.95/"1958/1962" 
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tion. along the base lines was carried out by the State-owned Geodesy 

‘| Enterprise in 1962, By comparing results of the two successive measure- 

") ments it was possible to determine bench-mark vertical displacements in 
1958-- 1962, The leveling net used for comparisons consisted of 32 - - 13. 

‘| double lines covering about 558 km. They formed 6 closed and 11 open 
polygons, with 665 common bench marks checked. Bench-mark vertical 
displacement values were determined by measuring differences in height 
between neighboring bench marks, using the same method as in previous 
measurements, and by computing differences in height and totals for each 
of the compared lines. The net was adjusted by the method of controlled 
observations on an ll-station base, assumed to be unchanged, while the 
weights were fixed as inversely proportional to the length of the lines, 
The mean square error for a line 1 km in length was 


m= £1,90 mm, 


Corrections to the total differences for each line were obtained by 
adjusting the net. This was followed by first adjusting the displace-~- ; 

‘|ment of the nodal bench marks, and then all other bench marks, The is 

os elem ciate net has many newly established bench marks, and so forms une 
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basis for leveling nets of lower orders or for local studies, The | | 
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yes 


great number of common bench marks for the nets compared (1957-=1958 

and 1962) made it possible to obtain a detailed survey of ground changes 

along leveling lines. Considerable displacements (more than 10 em) are 
noted in the bench marks situated along lines passing over mining areas, 
while bench-mark displacement values near mines were of the order of 
several cm, A comparison of research results concerning the three 
periods in question made possible: 1) establishment bench-mark displace- 
ment values over a long period of time and conjecture about probable 

: subsidence in the near future; 2) more accurate definition of leveling 
line sections with pench marks settling more than 10 cm due to mining; 
3) selection of lines or line sections with pench-mark displacements of 
the same orders of values. It was also possible to pick out absolutely 
fixed bench marks, which can be used as junction stations to great 
advantage. The following conclusions are reached: 1) Mining causes 
significant ground subsidence, showing up jin lines crossing mine areas 
(ground settlement was more than 10 em during the time covered by the 
‘study); 2) changes 4n the height of bench marks are 4rregular; 3\ ground 


settlement in some areas was faster in 1958--1962 than in previous yr}. 
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4) Bench marks situated on lines bypassing mining areas showed displace- 

|ments of 2 to 10 em during the time covered by the study; 5) actual 
displacements of the same value as computed, or differences not exceed- 
ing a few mm were found in the case of 10 lines. Research reported in 
the article dealt only with ground configuration changes along leveling 
lines, More research is needed on a local level to establish surface 
variations over the whole coal basin. Orig. art. has: 2 figures and 

13 tables. . [Based on author's abstract] {D 
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